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10 FIELD OF THE INVENTION 

This invention relates to handheld pipettes, and more particularly to an improved, 
more ergonomic such pipette, 

BACKGROUND 

1 5 Handheld pipettes are utilized to aspirate one or more fluids from a first 

receptacle containing such fluids, generally a precise quantity of such fluid, and to 
dispense the fluid to a second receptacle where the fluid may be analyzed or otherwise 
tested. To prevent interaction between successive samples, while minimizing 
cleaning/sterilization requirements, disposable tips are typically mounted to the pipette 

20 nozzles. Since an operator using such a pipette may do hundreds of 

aspirations/dispensings in a single day, repetitive stress injuries are a common problem 
for such operators. Many complain of wrist and shoulder injuries caused by extended 
periods of pipetting using traditional axial pipette designs and forearm strain is also a 
common complaint. 

25 One reason for these injuries is that the operator needs to tightly grip the 

generally cylindrical pipette, particularly when mounting or removing a tip therefrom, 
but also while performing aspirating and dispensing operations, the gripping force 
required being somewhat less, but still significant, during performance of the latter 
operations. Another potential source of injury is the fact that, for most operations, the 

30 user's wrist/hand must be rotated while performing the operation rather than being held 
in its natural or neutral position which is generally approximately 45° to both the 
horizontal and vertical It is preferable that as much of the pipetting operation as 
possible be performed with the wrist/hand in the neutral position. Similarly, to avoid 
such stress injuries, it is desirable that the elbow and shoulder joints also be in their 
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neutral posture or position at approximately the mid-point of their travel path. Stress is 
generally minimized for a given operation when the operation is performed with each 
joint in this position. 

Another problem with existing designs is that, with the tip being an extension of 
5 the cylindrical pipette, the pipette is relatively long, making it difficuh to maneuver and 
use under a laboratory fume hood and forcing the operator to hold the pipette above the 
receptacle being aspirated from or dispensed into. This places stress on the muscles and 
joints of the shoulder, which, over time, resuUs in fatigue and can ultimately lead to 
injury. The position of the nozzle and tip away from the operator's fingers also reduces 
10 the operator's "feel" of the tip and make it more difficult for the operator to control the 
tip, adding further to the fatigue and strain of performing pipetting operations. 

Another ergonomic problem for pipettes is that operator discomfort and injury 
can result from points on a pipette which cause high contact pressure on the operator's 
fingers, thumb or other portions of the operator's hand. This can result from buttons or 
1 5 keys on the pipette having local pressure points or from such points on the body of the 
pipette which is gripped by the operator. To avoid discomfort or injury, there should be 
no point on the pipette where more than 14 psi pressure is exerted on the operator's hand. 
Few, if any, existing pipettes satisfy this criteria. 

It is also desirable, particularly when aspirating fluid, to be able to see the tip of 
20 the pipette during the operation so that the tip is immersed only to the extent necessary to 
aspirate the fluid. Deeper immersion can result in inaccurate aspiration of the fluid and 
can cause other potential problems. 

A need therefore exists for an improved, more ergonomic, pipette design which 
requires less gripping force, and preferably little if any gripping force by the operator on 
25 the pipette both during the mounting and ejection of tips from the pipette nozzle and 

during the aspiration and dispensing of fluids using the pipette. Such design should also 
facilitate the user's joints, including elbow, shoulder and wrist/hand being held in their 
neutral or natural position during pipetting operations, facilitate easier access to 
laboratory fiime hoods, position the pipette nozzle and tip close to the operator's fingers, 
30 and in particular, to the operator's forefinger, to provide optimum control of the tip and 
position the nozzle and tip so the tip can be viewed by the operator at least when 
aspirating fluid and so the operator's elbow or other part of the operator's arm may rest 
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on the surface containing the receptacle on which the pipetting operation is being 
performed, thereby reducing strain on the operator's shoulder, and minimize contact 
pressure on all parts of the operator's hand. Since substantial differences exist in the 
size, and to a lesser extent shape, of operator hands and arms, it would also be desirable 
5 if various aspects of the pipette could be customized, for example by use of adjustable or 
replaceable components, and/or by use of adapters, so as to be able to optimize the 
ergonomics of the pipette for a given user. Finally, it is sometimes desirable to lay a 
pipette down in the middle of a pipetting operation to, for example, open the lid of the 
fluid source, move test tubes, push a button on a machine, adjust the opening of a fume 
10 hood to permit access thereto, to otherwise provide access to the fluid source or sink, etc. 
It should be possible to accomplish this function without leakage of fluid either into or 
from the pipette and without contamination of the tip. It should also be possible to 
quickly and easily grasp the pipette in proper position for usage, preferably by use of 
only one hand. These later objectives can in at least some cases best be achieved if the 
1 5 pipette can be in a "stand-up" position when not in use. While some existing pipettes 
provide a limited number of these capabilities, a pipette design providing all, or at least 
most, of these capabilities does not currently exist. 

SUMMARY OF THE INVENTION 
In accordance with the above, this invention provides a handheld pipette which 
20 includes a body portion shaped to fit in an operator' s hand and a nozzle portion 

extending fi-om a point on the body portion, which point is preferable on an upper section 
of the body portion, and at a downward facing angle 0 of approximately 60° to 80° to the 
central axis of the body, the angle 9 being approximately 70° to the central axis for a 
preferred embodiment. The nozzle angle 0 may also be made adjustable and may be 
25 such as to permit the operator's wrist, elbow, and/or shoulder to be in a substantially 

neutral position when the pipette is performing a pipetting operation. It is also desirable 
that the user be able to clearly see the pipette tip during pipetting operations. The nozzle 
is preferably designed to have a tip mounted to the end thereof, the angle of the nozzle 
being such that any tip mounting force is in a direction causing a major component of the 
30 force to be applied against or substantially perpendicular to a portion of the operator' s 
hand grasping the body portion which is substantially between the second joint of the 
operator's fingers and a point slightly behind the operator's knuckles. 
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A hook may extend from a point on the body portion, which point is preferably 
on an upper section of the body portion, and which point is sufficiently angularly spaced 
from the point from which the nozzle extends to permit the hook to fit over a selected 
portion of the operator's hand when the pipette is being held by the operator in a position 
5 for use. The hook may be adjustable to change the angle by which the hook is spaced 
from the nozzle, the height on the body portion for the point from which the hook 
extends and/or the angle of the hook relative to the central axis of the body portion. The 
hook may also be removably mounted to the body portion and may be replaceable with a 
hook of different size/shape to accommodate different hand sizes, 

10 At least one button may be provided on the body which is operable to effect 

aspiration/dispensing of fluid through the nozzle, the button extending from the top of 
the body to be operated by an operator's thumb for one embodiment of the invention and 
being mounted on the body portion to be squeezed by an operator's hand or forefinger 
for other embodiments. The direction in which the button is operated is preferably at a 

1 5 selected angle to the nozzle. The pipette may also include a button on the body which 
controls ejection of a tip from the nozzle. Each of these buttons is preferably 
ergonomically shaped to minimize contact pressure on the operator's hand when the 
button is operated. 

The position and angle of the nozzle are preferably such that an end of the nozzle 
20 adjacent the body portion is closely adjacent the index finger of the operator when 

properly held. The pipette also preferably includes a stable base permitting the pipette to 
stand upright on a surface, the pipette parameters, including at least the angle 0 of the 
nozzle to an axis of the body portion and a length of tip affixed to the nozzle are selected 
such that the tip does not touch the surface on which it is standing. The bottom of the 
25 body portion may also be removable, at least in part, to provide access to the internals of 
the pipette. 

An adapter may be provided which is selectively mountable to the body portion, 
the adapter adjusting the size of the body portion to better fit operator hand size. 
Padding may also be provided on at least a portion of the body portion. Portions of the 
30 pipette which come in contact with the operator's hand are preferably ergonomically 
designed to minimize contact pressure for the operator's hand during operation of the 
pipette, such contact pressure preferably not exceeding 14 psi. 
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In accordance with another aspect of the invention, a handheld pipette is provided 
which includes a body portion shaped to fit in a operator's hand, a nozzle portion 
extending from a first point on an upper section of the body portion and a hook 
extending from a second point on the upper section of the body portion, the second point 
5 being angularly spaced by an angle ^ from the first point. The hook may be adjustable to 
change the angle of spacing between the nozzle and hook, the height on the body portion 
for the point from which the hook extends and/or the angle of the hook relative to the 
central axis of the body. The hook may alternatively be removably mounted and 
replaceable with a hook of different size and/or shape. An adapter may also be 
1 0 attachable to the hook. 

In accordance with still another aspect of the invention, a handheld pipette is 
provided which includes a body portion shaped to fit in an operator's hand and a nozzle 
portion extending from a point on said body portion and at a downward facing angle 6 to 
a central axis of said body portion, the body portion being shaped and the nozzle portion 
1 5 being positioned such that when the pipette is held in an operating position, (a) the 

nozzle portion is at an angle substantially perpendicular to the operator's forearm and/or 
(b) any force applied to mount a tip to the nozzle is in a direction causing a major 
component of the force to be applied against and substantially perpendicular to a portion 
of the operator's hand grasping the body portion which is substantially between a second 
20 joint of the operator's fingers and a point slightly behind the operator's knuckles. 

The foregoing and other objects, features and advantages of the invention will be 
apparent from the following, more particular description of a preferred embodiment of 
the invention as illustrated in the accompanying drawings. 

25 IN THE DRAWINGS 

Figs. 1 A, B and C are a side, top, and front view, respectively of a handheld 
pipette constructed in accordance with the teachings of this invention. 

Fig. ID is a rear view of the pipette with the rear cover removed. 

Fig. 2 is a diagrammatic view of the pipette of Figs. 1 A-ID in use, illustrating 

30 relative angles. 

Fig. 3 is a photograph illustrating the use of the pipette of Figs. lA-lC. 
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Fig. 4 is a partial exploded view of the pipette illustrating hooks of different 
size/shape which may be used when the pipette is assembled. 

Figs. 5 A and 5B are photographs illustrating the use of adapters with the pipette. 

Figs, 6A and 6B are a front and front-side view respectively illustrating an 
5 operator holding a conventional pipette for use. 

Figs. 7A and 7B are views corresponding to Figs. 6A and 6B illustrating an 
operator holding the pipette of Figs 1 A-ID. 

Figs. 8 A and 8B are illustrations of an operator installing a tip on the pipette for a 
conventional pipette and for the pipette of Figs. lA-lD respectively. 

10 

DETAILED DESCRIPTION 
Referring to Figs. 1 A-IC, it is seen that the pipette 10 of this invention includes a 
body portion 12 and a nozzle portion 14. Nozzle portion 14 extends from a point near 
the top of body portion 12 and is at an angle B to the center line 15 of the body portion. 

1 5 The angle 6 is roughly the angle required for the nozzle portion 14 to be at a good 
working angle as shown in Figs. 2, and 7 ( i.e. roughly 35 ° from vertical), when the 
wrist, elbow and shoulder of an operator are all in substantially the neutral position 
previously discussed. This angle 0 is typically approximately 60° to 80°, the angle 0 
being approximately 70° for an illustrative embodiment of the invention. 

20 The neutral position for the wrist is approximately 45° and ergonomists 

recommend not rotating the wrist more than plus or minus 45° from the neutral. While 
as seen in Fig. 6A, the wrist angle for a standard axial pipette is approximately 135°, as is 
seen from Figs 2 and 7A, the wrist angle for the pipette of this invention is 
approximately the ideal 45° neutral angle. As can also be seen from these figures, when 

25 the pipette is held in this way, the user has a clear vision of the pipette tip when pipetting 
in general, and when aspirating from a tube or other container, as shown in Fig. 2 in 
particular. Further, it can be seen from Fig. 6B that for the prior art axial design, the 
user's arm and shoulder must be raised from the neutral position in order to pipette. 
However, as shown in Fig. 7B, with the pipette of this invention, these angles are 

30 reduced, permitting the user's arm and shoulder to be in substantially their neutral mid- 
position. Fig. 2 illustrates that the preferred 70° angle of the nozzle is ideal when the 

528882.1 


-7- 

container being aspirated from is held at a natural angle of approximately 35*^ to the 
vertical (65° to the horizontal), this permitting the wrist to be at the desired 45*^ angle. 

A hook 16 extends from the top of body 12 at a point which, for the illustrative 
embodiment shown in the figures, is spaced around the periphery of body 12 by an angle 
5 (() (Fig. IB) to nozzle portion 14 which may be fixed, for example approximately 1 80"" as 
shown, but, as will be discussed later, is preferably variable, for example from 150^ to 
210°, to accommodate variations in user preferences and in size and shape of a user's 
hand, an alternate position for the hook being shown in dotted lines in Fig. IB. A 
thumb-operated plunger 18 extends from the top of body 12. Operation of plunger 18 

10 pushes a piston inside body 12 into a corresponding cylinder until the piston reaches the 
end of the cylinder. Plunger 1 8 is spring loaded, for example by a spring 1 9 and 
overblow spring 21 (Fig. ID) or otherwise biased so as to retimi to its raised position 
when pressure is not applied thereto by the operator's thumb, causing the piston to be 
moved back in its cylinder until the piston reaches a stop position, the stop determining 

15 the stroke of the piston and thus the volume of fluid aspirated during an aspiration 

operation. The stroke of piston 18 is preferable also at an angle to nozzle portion 12, this 
angle also being 9 for the illustrative embodiment; however this angle can vary 
significantly with embodiment. 

Referring to Fig. IC, an interface panel 20 is provided on the lower front of body 

20 12 which panel includes at least one LCD display 22 or other suitable display indicating, 
for example, the current volume setting of the piston stop and other appropriate 
information. A plurality of control buttons may also be provided, three such buttons 
being shown in the figure. These buttons may, for example, be an UP button 24, a 
DOWN button 26 and LOCK or ENTER button 28. The manner in which these buttons 

25 may be utilized to control stop settings will be briefly described later and are described in 

greater detail in co-pending application serial number entitled IMPROVED 

HAND-HELD PIPETTE filed concurrently herewith, the contents of which are 
incorporated herein by reference. 

A second thumb-operated button 30 also extends from the top of body 12. Button 

30 30, when pushed, releases an ejector component of nozzle portion 12 to eject a tip 

mounted to nozzle 32, for example in the manner described in co-pending application 
serial number entitled AUTOMATIC PIPETTE IDENTIFICATION AND 
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DETIPPING also filed concurrently herewith, the subject matter of this application also 
being incorporated herein by reference. 

Thumb-operated plunger 18 and button 30 are large enough and smooth enough 
so that contact pressure on the operator's thumb when these are operated is minimized, 
5 and in particular is substantially less than 14 psi at all points of contact. Similarly, body 
12 is ergonomically designed to distribute pressure applied to the operator's hand during 
all operations, including tip attachment and removal, so as to similarly minimize contact 
pressure. 

In operation, body 12 has a shape which, as may be seen in Figs. 3, 7 and 8B 
1 0 permits a user' s hand to wrap around the rear portion of the body with nozzle portion 1 4 
extending adjacent to the operator's fingers, and in particular, adjacent the operator's 
index finger. Hook 16 preferably extends over the third joint of the user's index finger or 
a portion of the user's hand directly adjacent thereto and permits pipette 10 to be 
supported in the user's hand with little or no gripping force being apphed to body 12 by 
1 5 the operator. To the extent the angle (|) does not result in the hook being positioned as 
indicated above, angle ^ is preferably adjustable to permit the hook to be properly 
positioned. Since most of the force of a tip being mounted to nozzle 32 is in the 
direction of the center line of the nozzle, the major component of this force is, as shown 
in Fig. 8B, directed against the palm of the operator's hand, and in particular against and 
20 substantially perpendicular to a portion of the operator' s hand which is substantially 
between the second joint of the operators hand (preferably the first joint) and a point 
slightly behind ( ie on the thumb side of) the operator's knuckles, meaning that little if 
any gripping force on body 12 by the operator is required in order to support the pipette 
against this mounting force or to prevent movement of the pipette against this force. This 
25 contrasts starkly with existing pipettes where the user is grasping the barrel of the pipette 
and the tip mounting force is directed along the axis of this barrel, meaning that the user 
must tightly grip the barrel to prevent movement of the pipette away from the direction 
of the applied mounting force ( see Fig. 8 A). This tight gripping force, which is 
normally required between each sample for which the pipette is used, is one of the major 
30 contributing factors to operator fatigue and stress injury. The tight gripping force also 
increases pressure at all points of contact with the operator's hand. Thus, the reduced 
gripping force required when using the pipette of this invention, coupled with the 
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ergonomic design to more evenly distribute pressure, combine to provide a pipette with 
minimized contact pressure in operation. These beneficial effects are further enhanced 
by the design being such that, when the pipette is properly held, the nozzle is, as best 
seen in Fig. 7B, at an angle substantially peipendicular to the operator's forearm. 
5 Nozzle portion 14 being near the top of pipette 10, rather than extending from the 

bottom thereof as in the prior art, is also advantageous for several reasons. First, it 
significantly reduces the height of the pipette, making it easier for the pipette to be 
utilized in tight quarters, for example inside a laboratory fume hood. It also brings the 
nozzle closely adjacent the fingers, and particularly the index finger, of the operator's 

10 hand, providing the operator with far better feel and control of nozzle position for 

maneuvering the nozzle to a pipetting target, particularly where such movement must be 
made through tight quarters. As may be seen in Figs. 3 and 7B, the nozzle being 
moimted near the top of the pipette rather than extending from the bottom thereof, also 
permits the operator's elbow, or possibly even most of the operator's forearm to rest on 

15 an adjacent surface which, where the pipette is not being held as shown in Fig. 2, could 
be the surface containing the receptacle involved in a pipetting operation, thereby 
reducing strain on the operator's shoulders, and in parti ciilar, the operator's shoulder 
muscles, thus reducing, and substantially eliminating, fatigue and injuries in this area as 
a result of repetitive pipetting operations. Finally, the nozzle portion 14 extending at the 

20 indicated angle 9 results in operators being able to hold body 12 in their palm with, as 
previously discussed, their wrist/hand at its natural or neutral angle, and with other 
joints such as elbow and shoulder also in a substantially neutral position, while still 
having nozzle 32 at a natural angle for the pipetting operation. 

Pipette base 12 also has stable bottom or base portion which permits the pipette 

25 to stand upright on a work surface (as shown for example in Fig. 3). This allows a 
disposable tip to remain in place when the pipette is not in use and any liquid in the 
disposable tip is prevented from moving back into body 12 and the piston therein 
because of the downward angle 9 of the nozzle. The various pipette parameters, 
including the angle 9 and the length of the tip (not shown), are selected such that the tip 

30 will not contact a surface where the pipette is set down. This contrasts with standard 

pipette designs with the nozzle extending fi'om the bottom of a pipette barrel where fluid 
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can flow back into the pipette body from the nozzle tip when the pipette is laid down on 
its side. 

One potential problem in designing an ergonomic pipette is that there are 
significant differences in the sizes and shapes of people's hands, so that a pipette 
5 designed, for example for a "average" hand, might not be ergonomically ideal for most 
operators using the pipette who have hands bigger or smaller than the average and/or 
shaped slightly different from the average. There are a number of ways in which this 
problem may be dealt with. One way is to simply provide a number of different models, 
each optimized for a different hand size. This, however, increases cost of manufacture 

1 0 and can result in inventory mismatch problems. Further, even with two or three different 
models, a given operator may have trouble finding a model matching their ergonomic 
preferences/requirements. 

Another option is to make the pipette configurable in the field to meet the 
ergonomic requirements of each user. Thus, for example, nozzle portion 14 might be 

1 5 hingingly-mounted to body portion 12, the hinge being stiff enough so as to maintain a 
given angle 9 unless the angle is manually changed within a selected range, for example 
plus or minus 1 0*^. The hinge could also be of a type having a set screw or other 
adjustment permitting the nozzle assembly to be moved to a desired angle and then 
locked in place. 

20 Hook 16 can also be made adjustable in a number of different ways to match the 

ergonomic requirements of the user. Thus, hook 16 can be mounted to be rotatable about 
the shaft of plxinger 1 8 so that the circumferential angle ^ of the hook to nozzle portion 
14 may be adjusted for maximum comfort to the user (i.e. to rest, for example, squarely 
on the third joint of the user's index finger). The hook could also be mounted to slide up 

25 and down on body portion 12 and/or to have the angle of hook 1 6 relative to the axis of 
body portion 12 changed, again to optimize user comfort. Hook 16 can also be made as 
a snap on device, screw on device or otherwise replaceably secured to the pipette, so that 
alternative sizes and configurations could be installed to body 12 to match the needs of a 
user. Fig. 4 illustrating a plurality of different sized or shaped hooks 16A-16E, the most 

30 comfortable one of which is selected to be used on the pipette for a given user. Finally, 
an adapter 38 can be provided which attaches for example to the inside of the hook as 
shown in Figs. 5A and 5B, the adapter used being selected to better fit the hook to the 
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user's hand. All of these adjustments can facilitate the customization of the pipette to 
the ergonomic requirements of a particular user's hand size and shape and to 
accommodate various user preferences. In addition to the functions described so far, 
hook 1 6 also facilitates the holding and picking up of the pipette, opposes movement of 
5 plunger 1 8 and button 30 so that less gripping force is required when these elements are 
operated and could also be used to hang the pipette on a wall when not in use. 

Finally, as shown in Figs. 5A and 5B, an adapter 40 can be provided which fits 
over, or which is secured to, all or a portion of body portion 12 by snap, Velcro or other 
suitable connection mechanism to alter the thickness of the body portion, or at least 

10 selected parts thereof, to better fit the hand of a particular operator. A resilient material 
may also be mounted around all or selected parts of body 12, either as a sleeve over the 
body or attached at suitable places on the body, for example on the rear portion thereof 
adjacent to the users palm, in ways known in the art. Other techniques may also be 
employed to customize pipette 10 for the requirements of a particular user. The adapters, 

15 a sleeve on body 12, a coating on all or a selected portion of body 12 or the material for 
all or a selected portion of the body may also be of a sticky material, for example a 
thermoplastic rubber such as Santoprene'^^, to further aid in gripping and holding the 
pipette and reduce gripping forces required for use of the pipette. 

The entire bottom section 34, or some selected portion thereof, may also be 

20 removable to provide access to the inside of body portion 12. This may be done to gain 
access for replacement of a battery used, for example, to operate a processor and display 
22 and/or to control movement of a piston stop; to gain access to other components in the 
pipette for repair or other purposes; or so that working parts of the pipette can be 
sterilized by autoclaving or otherwise cleaned or sterilized. 

25 While for the illustrative embodiment shown in the figxires, plunger 1 8 extending 

from the top of body 12 is utilized to operate the aspiration/dispensing piston in body 12, 
this is by no means a limitation on the invention and the control for performing this 
function may be otherwise positioned. For example, a button could be positioned so as 
to be adjacent the operator's finger tips when the pipette is being properly held, the 

30 operator squeezing on the button with one or more fingers, preferably two or three 

fingers, to depress the piston. Other "power grip" configurations where operation of the 
piston occurs in response to a squeezing of all or a selected portion of body portion 12 
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are also within the contemplation of the invention. A forefinger operated ''trigger" could 
also be suitably positioned on the body to operate the piston. For fully automatic 
operation, a button or switch could be substituted for plunger 18. Further, while a single 
nozzle is shown for the illustrative embodiment, a multiple nozzle head, with all nozzles 
5 being simultaneously operated from a single piston through suitable tubing, is also within 
the contemplation of the invention. Finally, while nozzle portion 14 extends from the 
top of body 12 for the embodiment shown, and this is currently the preferred 
configuration, so long as the angle for the nozzle is as indicated, the nozzle could extend 
from the side or even the bottom of the body, the nozzle for example having a double 

1 0 curve for such configurations so as to extend up toward the top of the body and then out 
from the body at the desired angle . 

Thus, while the invention has been shown and described above with 
reference to a preferred embodiment, the foregoing and other changes in form and detail 
may be made therein by one skilled in the art while still remaining within the spirit and 

1 5 scope of the invention which is to be defined only by the appended claims. 
What is claimed is: 
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